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The dorsal premotor cortex (dPMC) is a key region for motor learning and sensorimotor integration, yet we have 24 limited understanding of its functional interactions with other regions. Previous work have started to examine 25 functional connectivity in several brain areas using resting state functional connectivity (RSFC) and 26 meta-analytical connectivity modelling (MACM). More recently, structural covariance (SC) has also been 27 proposed as a technique that may also allow delineation of functional connectivity. Here, we applied 28 these three approaches to provide a comprehensive characterization of functional connectivity with a 29 seed in the left dPMC that a previous meta-analysis of functional neuroimaging studies has identified as 30 playing a key role in motor learning. Using data from two sources (the Rockland sample, containing resting 31 state data and anatomical scans from 132 participants, and the BrainMap database, which contains peak activation 32 foci from over 10,000 experiments), we conducted independent whole-brain functional connectivity mapping 33 analyses of a dPMC seed. RSFC and MACM revealed similar connectivity maps spanning prefrontal, premotor, 34 and parietal regions, while the SC map identified more widespread frontal regions. Analyses indicated a relatively 35 consistent pattern of functional connectivity between RSFC and MACM that was distinct from that identified by SC.
Introduction

44
Converging evidence from single cell recordings, human neuroimag- and motor information (Roland et al., 1980; Weinrich and Wise, 1982) . The RSFC analysis ( Fig. 2A) only one to identify striatal and cerebellar regions (see Table 1 ).
Q7
Specifically, RSFC connectivity was found with the bilateral thalamus structures (see Table 2 ). Consistent task-based co-activation with the 400 left dPMC seed region was identified in the contralateral dPMC, and 
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409
The SC analysis ( identified in the temporal and parietal lobes (see Table 3 ). 
Structural covariance N (resting state functional connectivity and these areas were the left vPMC, right dPMC, and the SMA.
484
Volume quantification
485
We quantified the volumes identified in each analysis to further 486 investigate the differences and similarities between RSFC, MACM, and 487 SC. We first quantified the total volumes identified by the RSFC,
488
MACM, and SC analyses (Fig. 5A) . RSFC identified the largest overall 489 volume with functional connectivity with the seed (381,166 mm 3 ).
490
The RSFC network was more than double the size of the SC network .
493
We then compared the convergence and divergence of the networks 
501
Pairwise comparisons indicated that 17% of the volume identified by
502
RSFC analysis survived conjunction with the MACM map (see Fig. 5F ),
503
while 83% of the MACM map survived conjunction with the RSFC map 504 (see Fig. 5G ). Overlaying the RSFC and SC networks (Fig. 5C conjunction with the SC map (see Fig. 5H ), while 34% of the SC map 510 survived conjunction with the RSFC map (see Fig. 5I ). Overlaying the 511 MACM and SC networks (Fig. 5D) showed that 67% of the total network with the SC map (see Fig. 5J ), while 12% of the SC map survived conjunc-516 tion with the MACM map 2(see Fig. 5K ). volume-matched SC analysis identified an 8% overlap (Fig. 7C) . Of the 548 volume-matched RSFC map, 15% survived conjunction with the volume-549 matched SC map, and vice versa (Fig. 7H,I ). Overlaying the MACM map 550 on the volume-matched SC map identified that 10% of the maps 551 overlapped (Fig. 7D) . For the MACM map, 18% survived conjunction 552 with the volume-matched SC map, and vice versa (Fig. 7J,K) . A combined 
overlay analysis of all three maps also identified that the volume-matched 554 SC analysis had the least overlap with other networks, consistent with the 555 main analysis (Fig. 7E) .
556
Discussion
557
The dPMC plays an essential role in integrating sensory and motor 
563
The present study therefore examined regions that have functional The differences between the maps for RSFC, MACM, and SC may 575 be attributed to the methodological approaches employed by the 576 three techniques. RSFC networks are based on "spontaneous", task-free 
664
The SMA and left dPMC were also not only identified as having providing declarative knowledge to be applied to motor output.
690
Interestingly, interfering with the normal function of the DLPFC through , 1993, 1996) .
710
The inferior temporal cortex (ITC) is considered to be part of the .
722
Notable for a network involving motor control, the primary motor 
742
Connectivity with the cerebellum was present in the RSFC analysis.
743
In the right cerebellum, connectivity included regions associated with 
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